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Ascending stairs is a challenging activity of daily living for many populations. Frontal plane 24 joint dynamics are critical to understand the mechanisms involved in stair ascension as they 25 contribute to both propulsion and medio-lateral stability. However, previous research is limited 26 to understanding these dynamics while initiating stair ascent from a stand. We investigated if 27 initiating stair ascent from a walk with a comfortable self-selected speed can affect the frontal 28 plane lower-extremity joint moments and powers as compared to initiating stair ascent from a 29 stand and if this difference would exist at consecutive ipsilateral steps on the stairs. Kinematics 30 data using a 3-D motion capture system and kinetics data using two force platforms on the first 31 and third stair treads were recorded simultaneously as ten healthy young adults ascended a 32 custom-built staircase. Data were collected from two starting conditions of stair ascent, from a 33 walk (speed: 1.42±0.21m/s) and from a stand. Results showed that subjects generated greater 34 peak knee abductor moment and greater peak hip abductor moment when initiating stair ascent 35 from a walk. Greater peak joint moments and powers at all joints were also seen while ascending 36 the second ipsilateral step. Particularly, greater hip abductor moment was needed to avoid 
Methods
77
Ten healthy subjects (three females; 26.4±3.7years; 76.2±13.6kg; 1.78±0.08m) signed an 
84
The force platforms were isolated from the rest of the structure to avoid vibration artifacts Retro-reflective markers were placed on subjects' pelvis and lower limbs based on 87 modified Helen Hayes marker set (Houck et al., 2005) . Before testing, all the subjects were 88 allowed to practice stair ascension without using handrails. During testing, none of the subjects 89 used the handrails. Subjects wore comfortable sport shoes and walked towards the stairs at their 90 self-selected comfortable speed from a distance of 5m. Their speed was calculated based on the 91 time recordings of two photocells positioned 2m apart in front of the stairway (Figures 2A,2B) .
92
An average walking speed (1.42±0.21m/s) from 16 such trials was used as the self-selected 93 comfortable speed for each subject. Next, the subjects ascended stairs five times in two were procured. The order of the conditions was randomized.
99
Peak internal abductor and adductor moments, and peak power generated and absorbed at 
Results
109
Subjects produced significantly greater peak abductor moments at the knee (3%; P=0.014) 110 and hip (7%; P=0.006) when initiating stair ascent from a walk ( Figure 3A) . Subjects produced Subjects generated significantly greater peak power at the ankle (48%; P=0.023), knee (43%; 115 P=0.002) and hip (42%; P=0.003) at the second ipsilateral step ( Figure 3C ). Subjects also 116 absorbed significantly greater peak power at the ankle (44%; P=0.001), knee (50%; P=0.003) 117 and hip (64%; P=0.014) at the second ipsilateral step ( Figure 3D ). There was no significant main 118 effect for starting positions or significant interaction. on previous literature, a 3% difference between the peak knee abductor moments during both the 132 conditions might only be statistical (Costigan et al., 2002) . However, the 7% difference between 133 the peak hip abductor moments suggests that ascending stairs from a walk could be more 134 challenging compared to ascending stairs from a stand (Nadeau et al., 2003) . This could be an 
Conclusion
153
Results from the present study demonstrated that the knee and hip joints experience greater 154 peak abductor moments when initiating stair ascent from a walk and at the next ipsilateral step. 
